Subcellular distribution of RAD23B controls XPC degradation and DNA damage repair in response to chemotherapy drugs.
The RAD23B-XPC complex in the nucleus plays a key role in the initial damage recognition during global genome nucleotide excision repair (NER). Within the complex, XPC, a product of Xeroderma pigmentosum C, recognizes and interacts with the unpaired bases in the undamaged DNA strand, while RAD23B stabilizes XPC. However, how RAD23B is regulated by other factors is not well known. We report here a mode of spatial regulation of RAD23B that controls XPC stability and DNA damage repair. We first identified that RAD23B was able to directly associate with PAQR3, a newly-discovered tumor suppressor implicated in many types of human cancers. PAQR3 reduced the protein level of XPC, together with accelerated degradation and enhanced polyubiquitination of XPC. Mechanistically, PAQR3 reduces nucleic distribution of RAD23B by tethering it to the Golgi apparatus, thus diminishing the amount of RAD23B proteins available to interact with XPC in the nucleus. The viability of gastric cancer cells upon treatment with chemotherapy drugs including etoposide, cisplatin and doxorubicin was reduced by PAQR3 overexpression, but enhanced by PAQR3 knockdown. The degree of DNA damage induced by these drugs, as measured by immunoblotting with γ-H2AX, was elevated by PAQR3 overexpression and lessened by PAQR3 knockdown. Furthermore, a synthetic peptide comprising the N-terminus of PAQR3 was able to recapitulate the activity of PAQR3 in reducing XPC stability and enhancing chemotherapy drug-induced DNA damage. In conclusion, our study reveals that RAD23B is controlled by subcellular compartmentation, thus affecting XPC-mediated DNA damage repair in cancer cells.